for inshore fisherman, and an increase (+2%) for both combined. For deep sea fishermen, there were synchronous increases in mortality from vessel losses (+32%) and from personal accidents (+ 49%, p < 0-05) whereas the overall rate for inshore fishermen reflected a decrease (-33%, p < 0 01) in deaths from personal accidents but an increase (+ 52%) in deaths from vessel losses. Although pre-CITS mortality rates exhibited no statistically significant difference between deep sea and inshore fishermen, the post-CITS accident mortality rate for deep sea fishermen was significantly greater (p < 0-02). Compared with coal miners, fishermen were, on average, four times more likely to die from accidents at work. If CITS had reasonable cause for concern in 1969, the grounds for similar concern did not diminish because the evidence suggests that deep sea fishermen were at no lesser risk of death from accidents after CITS reported than before. Overall, both groups of fishermen experienced an accident mortality rate between 1961 and 1980 that showed no indication of improvement.
Schilling described trawler fishing as an "extreme occupation,"2 a description also used by Tunstall, that the nature of specific hazards appeared in partial focus. It was not until 1969, however, after publication of the final report of the Committee of Inquiry into Trawler Safety (CITS),3 that the extent of the excess mortality experience of deep sea fishermen was finally confirmed.4
Schilling's contention that trawler fishing was an extreme occupation stemmed almost inadvertently from his personal exposure to actual working condi-tions on board a trawler while investigating the aetiology and considering the prevention of allergic contact dermatitis.5 His experience of the hazards to which fishermen were exposed routinely, drove him to make the plea that action ".... be taken to make fishing ... a safer occupation."2 These words were overtaken by events when in January and February 1968 three Hull deep sea trawlers (St Romanus, Kingston Peridot, and Ross Cleveland) were lost off northern Iceland and in the Norwegian Sea within 26 days.
Fifty eight fishermen died. The causes and circumstances of human6 and vessel losses7'9 have been described elsewhere.
The political outcry in the House of Commons1011 and the expressions ofwider public concern compelled the then President of the Board of Trade to appoint a committee to examine the major factors May 1969.3 The CITS report was one of the most comprehensive and thorough examinations of occupational safety in the deep sea sector of the industry and was, as Hunter concluded, one of the most sweeping indictments of any British industry this century. 13 The recommendations of the report were acknowledged in part and primary legislation, the Fishing Vessels (Safety Provisions) Act 1970, was soon passed. ' Fishermen'8; by the Report of the Working Group on the Occupational Safety of Fishermen. '9 CITS was concerned exclusively with deep sea vessels and fishermen. Apart from a limited confidential report prepared by the former White Fish Authority (Industrial Development Unit) on behalf of the former Herring Industry Board,20 no investigation comparable with that undertaken by CITS was commissioned for inshore vessels despite the numerically larger fleet. Nevertheless, many of the CITS recommendations were relevant and applicable to the safety of inshore vessels and fishermen.
Safety audit
Shortly after publication of the CITS report, Schilling considered that since the true facts (relating to mortality) had emerged, more effective action had been taken.2' That more action had been taken is undeniable but the effectiveness of this action on safety standards has, in the case of fishing vessels, only recently been evaluated.22 Retrospective analysis of the total loss and serious casualty rate (TL/SC Rate) for United Kingdom fishing vessels between 1961 and 1980 showed a gradual and sustained increase. The post-CITS mean was 69% higher than the pre-CITS value (p < 0-001) and much of this increase was due to a concomitant increase in founderings (loss of watertight integrity).
So far as mortality is concerned, however, no systematic assessment of fatal accidents to all United Kingdom fishermen (deep sea and inshore) has been undertaken before. No "audit" has been conducted, possibly because baseline mortality data for monitoring trends are less consistent than expected323 and morbidity data are virtually non-existent.24
The present paper provides a quantitative evaluation of mortality from occupational accidents sustained by deep sea and inshore fishermen between 1961 and 1980, tests the hypothesis that post-CITS (1971-80) accident death rates (deep sea, inshore, and both groups) differed from pre-CITS Annual crude mortality rates (expressed per 1000 fishermen at risk) were calculated for each year from 1961 to 1980 inclusive for deep sea and inshore fishermen separately and combined. Deep sea fishermen were defined as those working aboard vessels > 24-4 m (80 feet) whereas inshore fishermen were defined as those aboard vessels < 24-4 m. This definition is unsatisfactory in indicating the type of fishing or the geographical locus of activity, but, historically, mortality data have been collected using vessel length (previously tonnage) as the criterion.
Levels of statistical significance of the differences between means were determined using Student's t tests. Correlations between vessel loss rates and death rates from accidents were calculated using Spearman's rank order correlation technique.
Mortality data for the UK coal mining industry were obtained directly from the Health and Safety Executive (Mines and Quarries Inspectorate) and these rates are expressed per 100 000 at risk. these, 711 deaths (78 2%) were due to accidents arising either from losses of and damage to fishing vessels (founderings or fires, for example) or from individual personal accidents (slips, falls, entanglement in unguarded machinery, and losses overboard). The remaining 198 deaths (21-8%) were non-accidental, arising predominantly from unspecified disease as well as several cases of homicide and suicide. This grand total, excluding an unknown number of deaths occurring ashore due to occupationally related accidents or disease, represented a mean of 45 deaths a year or one fatality at sea every eight days throughout these 20 years. Deaths from accidents alone averaged 35 a year. With the prominent exceptions of 1968 (losses of St Romanus, Kingston Peridot, and Ross Cleveland) and 1974 (loss of Gaul28) the annual death rate fluctuated between 1-4 and 2-8/1000 at risk (fig 2) . The mean crude mortality rate for deaths from all causes at sea was 2-16/1000 at risk (SEM = 0. 178) for the entire period. Table 1 shows cause specific deaths (and rates) by group. Fifty six per cent of deaths (n = 51 1) involved inshore fishermen compared with 44% (n = 398) for deep sea fishermen. On deep sea vessels the foremost immediate cause of death was due to the loss of the vessel (n = 200) followed by individual personal accidents (n = 158) whereas on inshore fishing vessels personal accidents (n = 192) outnumbered deaths from vessel losses (n = 161). Most of the deaths from unspecified disease occurred among inshore fishermen. Suicides and homicides featured more among deep sea than inshore deaths. With the exception of deaths from disease at sea, deep sea fishermen were consistently at greater risk of death from personal accidents, vessel losses, and homicide/suicide. founderings (26-59%) followed by fires and ex-Although 350 deaths were recorded as personal acciplosions (14-41%), strandings (6-65%), collisions dents, the place of death (on the vessel) was known (5-54%), and other unspecified causes of loss (1 11% fig 3(a) for deep sea fishermen, in fig 3(b) for inshore fishermen, and in fig 3(c) for both groups offishermen. For deep sea fishermen, the mean death rate from accidents at sea increased by 38-96% from 2 31/1000 (1961-70) to 3 21/1000 at risk . The magnitude of this increase reflected concomitant increases not only in deaths due to vessel losses (+ 31 -58%) but also in personal accidents (+48-98%, p < 0 05).
By contrast, the mean death rate from accidents for inshore fishermen decreased by 3-91 % from 1 -28/ 1000 (1961-70) to 1.23/1000 at risk (1971-80) although the underlying trend for both decades was upwards. The apparent stability of the rate for inshore fishermen Mortality from occupational accidents to United Kingdom fishermen (fig 3(c) ) depicts an increase of 1 -80% from 1[67/1000 (1961-70) to 1[70/1000 men at risk . The underlying trend for both decades was upwards. Table 6 shows the time-specific mean death rates from accidents. Statistically significant differences between these rates are also indicated.
Investigation of the relationship between vessel loss/casualty rates (by group) and death rates from accidents (by cause) showed a statistically significant positive correlation (r = +0-628; p < 0 05) for the 400-. Figure 4 shows the comparison of the annual accident death rate for the fishing and coal mining industries. Not only is the mortality experience of fishermen raised in relation to coal miners but whereas there has been a gradual and sustained reduction in the mortality rate for coal miners no such improvement has occurred in the fishing industry.
Discussion
Previous studies have examined fatal accident rates within the industry212329; discussed disease to which fishermen are particularly prone25 132329- Deaths that occur ashore or in emergency air transit, as a consequence of accidents sustained at sea, are usually recorded not by the RGSS but by the appropriate mainland GRO. Because long range maritime rescue facilities are now more widely available and medical evacuations are effected with increased frequency and apparent ease, recent deaths ashore arising from accidents at sea, and similar to those previously recorded by the RGSS, might have been excluded or reduced as these more efficient rescue techniques have been introduced. These possible sources of registration error, assuming a constant denominator, underestimate actual mortality from accidents at sea rather than the reverse.
MORTALITY OF DEEP SEA FISHERMEN FROM ACCIDENTS
After the Icelandic fishing dispute37 in the early 1970s, the composition of the fishing fleet and workforce altered radically. In 1961 the ratio of deep sea to inshore fishermen was 1:1a5, in 1970, 1:1a7, and by 1980 it was 1 :7-0. Since CITS reported, there has been an increase in the accident death rate: this arises from increases in deaths from vessel losses as well as from individual personal accidents. The reasons for these increases are not directly attributable to any single cause but rather to a combination of causes of which the following are the most readily identified.
Vessel losses
The post-CITS increase (+ 31 6%) in the mean death rate was due primarily to:
Loss ofthe Gaul-Some of this increase arises from the single loss of the Gaul in 1974 with a crew of 36. The cause of this loss was probably due to the effects of severe weather conditions combined with other unknown circumstances such as flooding. The Gaul appears not to have been lost as a consequence of Reilly inadequate intact stability or poor seakeeping qual- 28 ities.
Fires and explosions-Apart from deaths due to founderings and missing vessels, the leading causes of post-CITS deaths were fires and explosions. Whereas the statutory requirements since 1975 for structural fire protection, detection, and fire appliances appear to be comprehensive,15 this observation is belied by the finding that about half of all fishermen had not received any training in survival or firefighting.2' An added dimension to the problem of tackling fire on board fishing vessels was illustrated recently off the west coast of Scotland when a request was made for the help of mainland firemen.38 Regulations and insurance complexities prevented expert firefighters from helping or providing essential equipmentparticularly breathing apparatus-which was not available to the fishermen.
Personal accidents
The post-CITS increase (+49 0%; p < 0-05) in the mean death rate was due primarily to:
Losses overboard-The data available provide no explanation of increased losses overboard and there is no obvious hypothesis. The 1975 rules demand minimum heights (determined by the magnitude of the vessel numeral*) for efficient bulwarks, guard rails, or guard wires. The effectiveness of these minima in preventing losses overboard has never been assessed. The idea of "tethering" fishermen, akin to the methods used by yachtsmen or RNLI crews, deserves greater application, even allowing for the practical difficulties that might be encountered on a working deck. Accidents on deck-Though much less frequent than losses overboard, deck accidents increased after the CITS report. The reasons for this increase, such as those for losses overboard, are entirely unclear. Until more explicit data are collected and published by the investigative authority, no hypotheses can be evaluated.
MORTALITY OF INSHORE FISHERMEN FROM ACCIDENTS
A small, but not statistically significant, reduction in the mean accident death rate was recorded. The stability of this rate was the composite of two opposing trends: an increase in deaths from vessel losses and a decrease in deaths from personal accidents.
Vessel losses
The post-CITS increase (+ 52 3%) in the mean death rate was due primarily to:
Vessels lostfrom foundering-Hitherto, no estimate of the effect on mortality of a previously reported increase in vessel losses22 has been produced. It is now clear, however, that deaths associated with that increase in founderings have increased synchronously by 100%. If any strategy intended to prevent deaths on inshore vessels is to succeed it must give high priority to an urgent examination of the causes of recent founderings. Between 1971 and 1980 alone, inshore founderings accounted for the same number of deaths from vessel losses (excluding missing vessels) as the sum of all other causes of inshore vessel loss combined.
Fires and explosions-The death rate for fires and explosions increased by 100%. No obvious cause was discernible. The need for firefighting experience is no less relevant to inshore fishermen than to deep sea fishermen.
Personal accidents
The post-CITS decrease (-33.3%; p < 0-01) in the mean death rate was due primarily to:
Unknown causes-The data available for inshore deaths are insufficiently comprehensive to pinpoint precise causes for this apparent reduction. Whether the level of safety consciousness has increased or working practices have improved is not known. In addition, the effectiveness of air sea medical evacuation on the mortality or morbidity of fishermen has not been assessed.
MORTALITY FROM CAUSES OTHER THAN ACCIDENTS
Although deaths from disease, homicide, and suicide accounted for a substantial proportion (21-78%) of all deaths at sea, currently available data do not merit further discussion.
By contrast with practice elsewhere, nearly all United Kingdom fishermen are eligible for employment without medical examination and may put to sea without restriction with undisclosed but often detectable disease and often with medical conditions that would prevent employment in less stressful and much less hazardous work environments. In 1974 the Commission of the European Communities produced criteria for assessing medical suitability for work on fishing vessels.43 To date these guidelines, or variants, have not been implemented in the United Kingdom, nor has the Department of Transport published any proposals for their introduction. Fifteen years after CITS recommended that "medical services should be extended to all ports and increased in scope,"3 provisions for medical care actually appear to have been reduced since then and the spirit of that recommendation has been ignored. In the light of current evidence, and given practice abroad, there can be no justification for the further contraction of an already limited medical service.
Any future strategy intended to prevent or minimise the occupational mortality of fishermen from accidental and non-accidental causes must, at the very least, incorporate proposals for an effective injury control programme and for adequate recording and unrestricted publication of more detailed fatal and non-fatal accident statistics. With effect from I October 1985 the Department of Transport finally introduced regulations stipulating compulsory reporting of every accident resulting in death or personal injury involving incapacity for more than three consecutive days.44 A comprehensive medical examination on entry to the industry with subsequent examinations as often thereafter as considered necessary by the appointed medical examiner should be compulsory too.
Whatever expectations were entertained in the wake of the CITS report, the evidence confirms that deep sea fishermen were at no lesser risk of death from accidents after CITS reported than before. Overall, both groups of fishermen experienced an accident mortality rate between 1961 and 1980 that showed no indication of improvement. The challenge that this finding presents has yet to be acknowledged and tackled by government and industry alike. 814 and to Professor C du V Florey for his advice and constructive criticism. I am particularly indebted to Professor A Mair whose life long concern and professional interest in the health, safety, and welfare of fishermen prompted and sustained this investigation. His encouragement is much appreciated.
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